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1
SAMPLING DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s the National Stage of International

Application No. PCT/NL2014/050723 filed on Oct. 17,
2014, which claims the benefit of Netherlands Application

No. NL 2011640, filed Oct. 18, 2013.

10
FIELD OF THE INVENTION

The present mvention relates to a sampling device con-

figured to extract a sample from a fluid flow.
15

BACKGROUND OF THE INVENTION

Fluid sampling 1s used to acquire a manageable represen-
tative collection volume of a much larger volume. Automatic
liquid sampling 1s used when accurate samples at steady 20
intervals are required to accurately acquire a reliable repre-
sentation of the bulk volume. The sampled liquds are send
to a location, most of the time a laboratory, where the
volume can be analyzed and its content can be determined.

Liquid sampling devices are used over 50 years and 25
perform a major role 1 the qualitative measurement, in
particular in o1l and gas industry. These sampling devices
may for mstance be mechanical operating constant volume
pumps. The sampling device usually comprises a sample
extraction channel 1n fluid communication with a main flow 30
through a main pipeline, for example an o1l pipeline. A
sample can be separated from the main flow by pressing a
sample 1n the sample extraction channel. The sample extrac-
tion channel may be provided with one or more check valves
to avoid that the sample tlows back into the fluid flow or that 35
fluid undesirably enters the sample extraction channel.

A prior art sampling device 1s disclosed in GB2116521.
This prior art sampling device comprises a pressure bal-
anced check valve.

The check valves, 1n particular the sealing surfaces of the 40
check valves are subject to wear. Especially when the liqud
1s not a clean pure substance but contains hard solids, like
sand or has a high viscosity or pressure, the performance of
the sampling device deteriorates over time. The wear of the
sampling device and deterioration of its performance 1s 45
mostly due to seal leakage causing sampled liquids to leak
to the main fluid flow or to the environment or main flow
liquid leaking into the sample volume area.

SUMMARY OF THE INVENTION 50

It 1s an object of the invention to provide a check valve for
a sampling device which provides proper sealing of the
sample extraction channel, but at the same time 1s less
susceptible to wear. 55

The mnvention provides a sampling device configured to
extract a sample from a fluid flow, 1n particular an o1l flow,
the sampling device comprising:

a sample extraction channel to extract the sample from the
fluud flow, and a check valve in the sample extraction 60
channel, and

a sample extraction device configured to press a sample
into the sample extraction channel,

wherein the check valve comprises a valve seat and a
sealing device movable with respect to the valve seat 65
between a closed position, 1n which the sealing device
sealingly engages the valve seat and an open position, 1n

2

which the sealing device 1s spaced from the valve seat to
allow fluid flow between the valve seat and the sealing
device,

characterized in that one of the sealing device and the
valve seat comprises a first seal element and a second seal
clement to engage 1n the closed position with the other of the
sealing device and the valve seat,

wherein the first seal element has a first wear resistance
and a first flexibility and wherein the second seal element
has a second wear resistance and a second {flexibility,
wherein the first wear resistance 1s substantially larger than
the second wear resistance and wherein the second tlexibil-
ity 1s substantially larger than the first flexibility,

wherein the first seal element and the second seal element
are arranged adjacent to other, and

wherein the first seal element 1s arranged upstream of the
second seal element.

In accordance with the invention the check valve com-
prises a lirst seal element and a second seal element. The first
seal element 1s arranged adjacent to and upstream of the
second seal element. The first seal element has a relatively
large wear resistance compared to the second seal element,
while the second seal element has a relatively large tlex-
ibility compared to the first seal element.

For example, the first seal element may be a metal seal
clement, for example of stainless steel, and the second seal
clement may be a rubber or plastics seal element. Any other
combination of materials for the first and second seal
clement, wherein the first seal element has a relatively large
wear resistance, while the second seal element has a rela-
tively large flexibility, may also be used.

In embodiments, the first seal element may for example
comprise or be made of steel, stainless steel, duplex, N1 Cr
alloys, tungsten carbides or any other metal or hard plastics.
In an embodiment the first seal element may be provided
with a coating to improve hardness and/or wear resistance.

The second seal element may comprise or be made of
materials like NBR, Fluorocarbon, PEEK, PTFE, PU, PE,
POM or combinations of these matenals.

The flexibility of the first seal element and the second seal
clement may be provided by the material and/or shape of the
first and second seal element. For example, the relative large
flexibility of the second seal element may be obtained by a
relative flexible material and/or by a flexible shape of the
second seal element, for example a U-Cup or C-cup seal. In
particular, 1n high or very high pressure applications relative
soft material cannot be used, and therefore hard material, 1n
particular metal with a flexible shape may be selected.

The wear resistance of the first seal element and the
second seal element may be provided by the material and/or
the flexibility of the first and second seal element. For
example, the relative high wear resistance of the first seal
clement may be obtained by using a relative hard material
and/or by using a stifl material and/or construction. In this
respect 1t 1s remarked that a stiff seal element will generally
be more wear resistant than a flexible seal element of the
same material.

The material on which the first seal element and second
clement, 1n the closed position, sealingly engage 1s prefer-
ably stifl and wear resistant, and can be made of the same or
a similar material as the first seal element. For example,
when the first seal element and the second seal element are
mounted on the valve device, the valve seat may be made of
metal with a relative stifl construction.

The second seal element 1s, due to 1ts flexibility, suitable
to provide a fluid tight seal between the valve device and the
valve seat. In the closed position, the first seal element
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provides a suitable blockage device for blocking particles
such as grains of sand or other solid particles.

The first seal element and the second seal element may be
mounted on the valve device or the valve seat, but are
preferably mounted on the valve device.

When the seal device 1s moved to the open position, the
first seal element and the second seal element on the valve
device may be moved simultaneously away from the valve
seat. As long as a distance between the first seal element and
the valve seat 1s substantially smaller than a dimension of a
solid particle, it will not be able to move between the first
seal element and the valve seat.

When the solid particles are able to move between the first
seal element and the valve seat, the second seal element has
also moved a suitable distance from the valve seat. As a
result, wear or damage of the relatively flexible material of
the second seal element, which 1s more susceptible to wear,
1s avoilded or substantially decreased.

Thus, as a result of the combination of the first seal
element and the second seal element, wear of the second seal
clement 1s substantially reduced which provides a longer
practical life span to the check valve.

In an embodiment, the valve seat and/or valve device are
shaped to create a curved tlow between the seat sealing
surface and the valve device, wherein the second sealing
clement 1s arranged 1n an inner side of a curvature of the
curved tlow.

By creating a curved flow between the valve device and
the valve seat, the second seal element can be placed at the
inner side of the curvature of the curved flow. As a result,
any wear promoting particles 1n the fluid flow, such as solid
particles, will tend to tlow at the outer side of the curvature
which further reduces the chance of contact of solid particles
with the second seal element.

In an embodiment, the valve seat comprises a seat sealing,
surface to cooperate with a first sealing surface of the first
seal element and a second sealing surface of the second seal
clement. The seat sealing surface may comprise a recessed
part, wherein, 1n the closed position of the valve device, the
first sealing surface engages the recessed part.

In a further embodiment, the second sealing surface
engages, 1n the closed position of the valve device, a
non-recessed part of the seat sealing surface.

As a result of this construction the first sealing surface
engages the valve seat at another plane, perpendicular to the
direction of movement of the valve device than a plane 1n
which the second sealing surface engages the valve seat. By
providing a sealing engagement of the first and second
sealing surface at different planes, the wear of the second
sealing surface/second seal element may be further reduced.

In an embodiment, the plane in which second sealing
surface engages the valve seat sealing surface 1s retracted
with respect to the plane 1n which the first sealing surface
engages the valve seat.

In an embodiment, the second sealing surface engages, in
the closed position of the valve device, a nm between a
recessed and a non-recessed part of the seat sealing surtace.
Such rim 1s suitable to provide a good sealing between the
flexible matenal of the second sealing element and the valve
seat.

In an embodiment, the valve device comprises a main
body and a seal support element supporting the first seal
element and the second seal element, wherein the seal
support element 1s removably mounted on the main body.

A removable seal support element which supports both
the first seal element and the second seal element 1s advan-
tageous for seal replacement. When one or both of the first
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seal element and the second seal element require replace-
ment due to wear, the seal support element including the first
seal element and the second seal element may be replaced by
a single action. This makes a quick and reliable replacement
of the first and second seal element possible.

Generally, the sample extraction device may comprise a
fluid separation device to separate fluid from the fluid tlow
in a main pipe, and a pressurizing device to press the
separated fluid at least partly in the sample extraction
channel. The fluid separation device may for example com-
prise an outer tube to 1solate a quantity of the fluid of the
main flow 1n fluid communication with the sample extrac-
tion channel. The pressurizing device may comprise an inner
tube arranged in the outer tube that may act as piston to
pressurize the 1solated fluid quantity i1n the outer tube. The
pressure may exceed a threshold closure force of the check
valve so that flmd from the 1solated fluid quantity can flow
through the sample extraction channel towards a sample
container and/or sample outlet.

In an embodiment, the check valve 1s a pressure balanced
check valve comprising a diaphragm. Such pressure bal-
anced check valve 1s very suitable to be used 1n a sampling
device arranged to extract samples from a high pressure fluid
flow, since the pressure balanced check valve may decrease
stresses on the seal elements as forces are balanced and
activation and control of the check valve may be more
precise/accurate.

The pressure balance check valve comprises a diaphragm
arranged 1 a pressure balancing space. One side of the
diaphragm 1s 1n fluid communication with the main fluid
flow, and the other side 1s 1n fluid communication with the
sample extraction channel upstream of the check valve. The
movement ol the diaphragm 1s used to move the valve
device between the open and closed position. The valve
device 1s biased by a biasing device, for example by a spring,
in the closed position. The valve device will only move to
the open position, when the pressure in the sample extraction
channel upstream of the check valve exceeds the pressure of
the main fluid flow and the pressure provided by the biasing
device.

In an embodiment, the sampling device comprises a
second check wvalve in the sample extraction channel
upstream of the check valve. Further check valves may be
provided in the sample extraction channel. These further
check valves may be of any suitable type and do not
necessarily require a combination of a first seal element and
a second seal element in accordance with the present inven-
tion.

The mvention further relates to a check valve as discussed
further herein. Such check valve may be mounted on or 1n
a sampling device, for example connected to an outlet of a
sample extraction channel as replacement of or in addition
to another check valve.

BRIEF DESCRIPTION OF TH.

L1

DRAWINGS

An embodiment of a sampling device according to the
invention will now be described 1n further detail, by way of
example only, with reference to the accompanying drawings,
in which:

FIG. 1 shows a cross section of an embodiment of a
sampling device according to the mvention;

FI1G. 2 shows a detail of FIG. 1;
FIG. 3 shows a further detail of FIG. 2; and
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FIGS. 4a-4c¢ show schematically an embodiment of a
valve according to the mnvention in closed, intermediate and
open position, respectively.

DETAILED DESCRIPTION OF TH.
INVENTION

L1

FIG. 1 shows a sampling device configured to extract a
sample from a fluud flow, 1n particular an o1l flow. The
sampling device 1s generally denoted by reference numeral
1. The sampling device 1 1s arranged in fluid pipeline 50
through which a main flow of flmd flows.

The sampling device 1 comprises a lower part with a
sample extraction channel 2 to extract and 1solate a fluid
sample from the fluid flow 1n the pipeline 50 and to guide the
extracted sample to a sample outlet 2a or a sample receiving
space/container. The sampling device 1 further comprises an
upper part comprising a sample extraction device 3 config-
ured to press a sample into the sample extraction channel 2.

The sample extraction device 3 comprises a tube assem-
bly movable 1n a direction perpendicular to the tlow direc-
tion of the main flow 1n the pipeline 50. The tube assembly
comprises an outer tube 4 with a lower open end and an 1nner
tube arranged 1n the outer tube 5 with a lower closed end.

To press a sample 1n the sample extraction channel 2, the
outer tube 4 1s moved downwards to 1solate a quantity of
liquid from the main flow within the outer tube 4, while the
outer tube sealingly engages with an upper extension of the
lower part of the sampling device 1. Then, the mner tube 5
may be moved downwards to pressurize, as a piston, the
1solated liquid 1n the outer tube 4. This pressurized fluid may
at least partly enter the sample extraction channel 2 to
extract the sample from the main flow. After the sample has
entered the sample extraction channel 2, the tube assembly
may again be moved upwards so that the fluid flow 1n the
pipeline 50 1s not hindered by the tube assembly.

FIG. 2 shows the lower part of the sampling device 1 in
more detail.

The sampling device comprises a pressure balanced check
valve 6 1n the sample extraction channel 2 and a second
check valve 7 at the beginning of the sample extraction
channel.

The pressure balanced check valve comprises a valve
body 8 and a valve seat 9. The valve body 8 comprises a
diaphragm 10 arranged in a pressure balance chamber 11.
The circumierential edge of the diaphragm 10 1s clamped
between a first housing part 12 and a second housing part 13
of the check valve 6.

The valve body 8 further comprises a seal element support
device 14 supporting a first seal element 15 and a second
seal element 16. The first seal element 15 1s integral with the
seal support device 14 and for instance made of metal, for
example stainless steel. The second seal element 16 1s for
example made of rubber and mounted 1n a circumierential
groove ol the seal support device 14. The seal element
support device 14 1s removably mounted in the valve body
8 such that, when desired, the seal element support device 14
with the first seal element 15 and the second seal element 16
can easily be replaced by another. A seal element 14a is
provided to sealingly mount the seal element support device
14 1n the valve body 8 using a screw thread connection.

The valve device 8 1s movable between a closed position
(as shown 1 FIG. 2) 1n which the first seal element 15 and
the second seal element 16 engage the valve seat 9, and an
open position, in which the sealing device 1s spaced from the
valve seat to allow fluid flow between the valve seat 9 and
the first and second seal element 15, 16.
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A spring 17 1s provided to bias the valve body 8 to the
closed position.

The upper side of the pressure balance chamber 11, 1.¢.
above the diaphragm 10 1s 1n fluid communication with the
pipeline 50 via tluid connection conduit 18. The lower side
of the pressure balance chamber 11, 1.e. below the dia-
phragm 10 1s 1 fluild communication with the sample
extraction channel 2 upstream of the valve seat 9 and the first
and second seal element 15, 16.

As a result of this construction, the valve body 8 can only
move from the closed position to the open position, when the
pressure 1n the sample extraction channel 2/lower side of the
pressure balance chamber 11 1s higher than the pressure in
the main pipeline 50/upper side of the pressure balance
chamber and the pressure exerted by spring 17.

The second check valve 7 1s of relative simple design. The
second check valve 7 comprises a sealing element 19 that 1s
biased by a second spring 20 1n the closed position against
a second valve seat 194. The second check valve 7 may open

by compression of the second spring 20.

FIG. 3 shows the valve seat 9 and the first seal element 15
and the second seal element 16 in more detail. The combi-
nation of the first seal element 15 and the second seal
clement 16 1s shown 1n the closed position. The tlow of fluid
through the sample extraction channel 2 when the check
valve 6 1s 1n open position 1s shown by arrows.

A first sealing surface 21 of the first seal element 15 and
a second sealing surface 22 of the second seal element 16
engage a seat sealing surface 23 of the valve seat 9. The first
sealing surface 21 and the second sealing surface 22 are each
annular and arranged concentrically with respect to each
other.

The annular first sealing surface 21 has a smaller diameter
than the annular second sealing surface 22 such that fluid
flowing through the sample extraction channel 2 first passes
the first seal element 15 before the second seal element 16.

The seat sealing surface 23 comprises a recessed part 234,
a non-recessed part 235 and a transition part 23c¢, connecting
the recessed part 23a and the non-recessed part 235. In the
middle of the seat sealing surface 23 a cone shaped flow
guiding element 234 1s provided to direct the tlow of tluid
over the seat sealing surface 23. In the closed position of the
valve body 8, the first sealing surface 21 sealingly engages
with the recessed part 23a. Further, in the closed position,
the second sealing surface 22 sealingly engages a rim
formed by the non-recessed part 235 and the transition part
23c.

The first seal element 15 has a first wear resistance and a
first flexibility and the second seal element 16 has a second
wear resistance and a second tlexibility. Since the first seal
clement 15 1s made of metal and the second seal element 16
1s made of rubber the first wear resistance 1s substantially
larger than the second wear resistance and the second
flexibility 1s substantially larger than the first flexibility. The
flexibility of the second seal element may also be obtained
by the shape of the second seal element. As a result of these
characteristics of the first seal element 15 and the second
seal element 16, the combination of the first seal element 15
and the adjacent second seal element 16 1s very suitable to
improve wear resistance of the check valve 6, but at the same
time ensure that the check valve 6 1s properly closed when
the valve body 8 1s 1n the closed position.

This wear resistance of the check valve 6 1s 1n particular
useiul when the sampling device 1 1s used 1n fluid flows
comprising contamination in the form of solid particles,
such as grains of sand or the like. The first seal element 15
1s very suitable to block these solid particles, and 1s less




US 10,260,998 B2

7

susceptible to wear of the material of the first seal element
15. At the same time the material of the first seal element 15
1s less suitable for sealing purposes due to its limited
flexibality.

The relatively flexible matenal of the second seal element 5
16 1s less suitable to block the solid particles and/or 1s more
susceptible to wear, but provides very good sealing charac-
teristics.

Since the first seal element 15 1s provided adjacent to and
upstream of the second seal element 16, the first seal element 10
15 can be used to protect the second seal element 16 from
wear due to pressing of the solid particles with high pressure
along the second seal element 16.

FIGS. 4a-4c¢ show schematically the check valve 1n a
closed position (FIG. 4a), intermediate position (FIG. 45) 15
and an open position (FIG. 4c¢).

In FIG. 4a a solid particle 30 1s shown. The solid particle
30 lies against the first seal element 15. When a sample 1s
extracted from the fluid flow by actuation of the sample
extraction device 3, the valve body 8 will be moved from the 20
closed position to the open position. As soon as the first seal
clement 15 and the second seal element 16 move away from
the valve seat 9, fluid will flow between the valve seat 9 and
the first seal element 15 and the second seal element 16
towards the outlet 2a. Since this first seal element 15 has a 25
relatively large wear resistance and low flexibility, the solid
particle 30 will however still be blocked by the first seal
element 15, as shown 1n FIG. 45.

As soon as the first seal element 15 1s sutliciently spaced
from the valve seat 9 to allow the solid particle 30 to move 30
between the first seal element 15 and the valve seat 9, the
second seal element 16 has also been moved over the same
distance away from the valve seat 9. As a result, the chance
that the solid particle 1s pressed with high pressure along the
material of the second seal element 16 with a scraping effect 35
on the material 1s substantially reduced, therewith decreas-
ing the wear of the second seal element 16 due to solid
particles 1n the fluid tlow.

Further, 1n the embodiment of FIGS. 1-3, the second seal
clement 16 1s positioned 1n the inside curvature of the curved 40
flow caused by the shape of the seat sealing surface 23,
causing any wear promoting particles in the fluid to flow at
the outer curvature. This further reduces the chance of
contact of the particles with the secondary seal element 16.

In particular, the solid particles 30 1n the fluid may roll over 45
the seat sealing surface 23 as the flow direction 1s curved,
allowing solid particles 30 to move along the outer curva-
ture, keeping distance from the second seal element 16.

Also, the transition of the recessed part 23a to the
non-recessed part 235 via the transition part 23¢ may have 50
a positive eflect on the wear of the second seal element 16
as the transition will shortly slow down the solid particle 30,
as a result of which the second seal element 16 has more
time to move away from the valve seat 9, therewith further
decreasing the chance of wear of the second seal element 16. 55

Since the first seal element 15 and the and second seal
clement 16 are arranged adjacent to each other, preferably
abutting each other, there 1s less or no possibility for solid
particles to be trapped between the first seal element 15 and
the second seal element 16 when the check valve 6 1s closed. 60
This further reduces the chance on wear of the check valve
6.

Hereinabove, a check valve has been described, wherein
the check valve 1s used 1n a sampling device, in particular a
sampling device to be used for fluid with contamination 1n 65
the form of solid particles that 1s transported under relative
high pressures. Such fluid may 1n particular be o1l or o1l like

8

materials 1n which solid particles such as grains of sand are
present. The construction of the check valve according to the
invention may increase substantially the wear resistance of
the check valve. The check valve may be provided as a
separate part connected to the sample extraction channel.

The construction of the check valve may however also be
applied 1n other applications 1n which the wear resistance of
the check valve should be increased without reducing the
sealing characteristics of the check valve.

The mnvention claimed 1s:

1. A flmd flow sampling device configured to extract a
sample from a fluid flow such as an o1l tlow, the sampling
device comprising:

a sample extraction channel to extract the sample from the

fluid flow;

a sample extraction device configured to press a sample

into the sample extraction channel; and
a check valve 1n the sample extraction channel, the check
valve having a valve seat and a sealing device movable
with respect to the valve seat between a closed position,
in which the sealing device sealingly engages the valve
seat, and an open position, 1n which the sealing device
1s spaced from the valve seat to allow fluid flow
between the valve seat and the sealing device,

wherein selectively one of the sealing device and the
valve seat comprises a first seal element and a second
seal element to engage 1n the closed position with the
other of the sealing device and the valve seat, the first
seal element arranged adjacent the second seal element,
and the first seal element arranged upstream of the
second seal element,

wherein the first seal element has a first wear resistance

and a first tlexibility and second seal element has a
second wear resistance and a second flexibility, the first
wear resistance substantially higher than the second
wear resistance and the second flexibility substantially
larger than the first flexibility, and

wherein, when the sealing device 1s moved to the open

position, the first seal element and the second seal
clement are moved simultaneously away from the seat.

2. The sampling device of claim 1, wherein the first seal
clement has a first sealing surface and the second seal
clement has a second sealing surface.

3. The sampling device of claim 2, wherein the first
sealing surface 1s annular and the second sealing surface 1s
annular.

4. The sampling device of claim 3, wherein the first
annular sealing surface and the second annular sealing
surface are substantially concentric.

5. The sampling device of claim 4, wherein the first
annular sealing surface has a smaller diameter than the
second annular sealing surface.

6. The sampling device of claim S, wherein the valve seat
and/or valve device are shaped to create a curved tlow
between the seat sealing surface and the valve device, and
the second sealing element 1s arranged in an nner side of a
curvature of the curved flow.

7. The sampling device of claim 6, wherein the sealing
device comprises the first seal element and the second seal
clement, and wherein the valve seat comprises a seat sealing
surface to cooperate with the first sealing surface and the
second sealing surface.

8. The sampling device of claim 7, wherein the seat
sealing surface comprises a recessed part and a non-recessed
part, and further wherein, in the closed position of the valve
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device, the first sealing surface engages the recessed part and
the second sealing surface engages the non-recessed part of
the seat sealing surface.

9. The sampling device of claim 8, wherein, in the closed
position of the valve device, the second sealing surface
engages a rim between a recessed and a non-recessed part of
the seat sealing surface.

10. The sampling device of claim 2, wherein the first
sealing surface of the first seal element and the second
sealing surface of the second seal element substantially abut
against each other.

11. The sampling device of claim 10, wherein the first seal
clement comprises a metal and wheremn the second seal
clement comprises a rubber material.

12. The sampling device of claim 11, wherein the valve
device comprises a main body and a seal support element
supporting the first seal element and the second seal element,
and wherein the seal support element 1s removably mounted
on the main body.

13. The sampling device of claam 1, wherein the check
valve 1s a pressure balanced check valve comprising a
diaphragm.

14. The sampling device of claim 1, wherein the second
flexibility of the second seal element is obtained by the
material and/or shape of the second seal element.

15. The sampling device of claim 1, wherein the sample
extraction device comprises a fluid separation device to
separate fluid from the fluid tlow, and a pressurizing device
to press the separated fluid at least partly in the sample
extraction channel.
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16. The sampling device of claim 15, wherein the sam-
pling device comprises a second check valve 1n the sample
extraction channel upstream of the check valve.

17. A check valve for use 1n connection with a fluid tlow
sampling device, the check valve comprising a valve seat
and a sealing device movable with respect to the valve seat
between a closed position, 1n which the sealing device
sealingly engages the valve seat and an open position, 1n
which the sealing device 1s spaced from the valve seat to
allow fluid flow between the valve seat and the sealing
device, one of the sealing device and the valve seat com-
prising a first seal element and a second seal element to
engage 1n the closed position with the other of the sealing
device and the valve seat,

wherein the first seal element has a first wear resistance

and a first flexibility and wherein the second seal
clement has a second wear resistance and a second
flexibility, the first wear resistance substantially larger
than the second wear resistance and the second flex-
ibility substantially larger than the first flexibility,
wherein the first seal element and the second seal element
are arranged adjacent to other, and the first seal element
1s arranged upstream of the second seal element with

respect to an intended flow direction through the check
valve, and

wherein, when the sealing device 1s moved to the open

position, the first seal element and the second seal
clement are moved simultaneously away from the seat.
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